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Jun-Li Wang, a Qiang Liu, a Yin-Shan Meng, a Xin Liu, a Hui Zheng, b Quan Shi, b Chun-Ying Duan, a Tao Liu a * Table S1 . Crystallographic Data for [Fe(L) 2 (NCS) 2 ] at 277 and 90 K. Table S2 . Selected bond distances (Å) and angles () for [Fe(L) 2 (NCS) 2 ] at 277 K. Table S3 . Selected bond distances (Å) and angles () for [Fe(L) 2 (NCS) 2 ] at 90 K. Table S4 . Molar heat capacity at constant pressure for 1 from 2 to 400 K measured by PPMS. M = 1073 g·mol -1 and experimental pressure p = 0.1 MPa a, b . Table S5 . Fitting parameters of the Debye and Einstein functions used in the lattice estimation from 2 to 400 K. Table S6 . Comparison of selected bond length (Å) of experimental data and theoretical calculations. Table S7 . The predicted excitation energies (E/λ), corresponding oscillator strengths (f) and assignment of the electronic transitions of Fe II LS complex calculated with TD-pbe0 functional at 6-31g(d)//lanl2dz level. Table S8 . The predicted excitation energies (E/λ), corresponding oscillator strengths (f) and assignment of the electronic transitions of Fe II HS complex calculated with TD-pbe0 functional at 6-31g(d)//lanl2dz level. system (PPMS). The temperature intervals adopt logarithmic spacing below 100 K and 10 K temperature interval was used in both temperature regions of 100200 K. The smaller intervals (0.1 K) were used in the transition-temperature region. The sample for the PPMS was prepared as powder, and the accuracy of the heat-capacity measurements on copper and powdered benzoic acid samples was found to be ±1% from T = (22 to 300) K and ±(2 to 5)% below 22 K 3 . The accuracy of the heat-capacity measurements for compound 1 was determined to be ±0.28% and ±0.63% in the temperature ranges 2-10 K and 178-332 K, respectively. The details of the sample preparation and the heat capacity experimental procedure can be found in the corresponding literature reported by Shi et al [4, 5] . The mass of the sample used in this measurement is 8.66 mg.
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Fluorescence spectroscopy
Emission spectra of the fluorescence of solid samples were obtained using an Edinburgh FL 900 fluorescence spectrophotometer coupled with a liquid helium type refrigerator (Optistat CF2) with solid sample holder. For the fluorescence emission spectrum after irradiation, the sample was irradiated via a flexible optical fibre guided laser diode pumped Nd:YVO 4 laser ( = 671 nm) at 10 K. Ultraviolet-visible spectroscopy Variable-temperature UV-vis spectra of solid samples were obtained using an Agilent cary5000 spectrophotometer coupled with a Linkam THMS600 liquid nitrogen cryostat with a temperature controller.
Theoretical Methods
Extensive Density Functional Theory/Time-dependent Functional Theory (DFT/ TD-DFT) was performed based on calculations to investigate the photophysics of spin crossover compounds assembled with Fe II ions and (pyrene-1-yl)-N-(3,5-bi(pyridine-2-yl)-4H-1,2,4-triazol-4-yl) methanimine. After extensive benchmark calculations with various basis sets and density functional, all the calculations were performed with PBE0 6 functional in combination with 6-31G(d) [7] [8] [9] and Lanl2dz 10, 11 basis sets as implemented in Gaussian 09 12 . The structures of ground states and low-lying excited states of high-spin and low-spin of Fe II complexes were fully optimized and verified with frequency calculations. The selected structure parameters of the complexes obtained with PBE0 functional and 6-31g(d)/Lanl2dz basis sets were compared with the experimental data in Table S6 . The coordination around Fe II ion is a slightly distorted octahedral contributed by N atoms from ligands. The calculated LS and HS ground state structures of the Fe II complex compare well with the experimental counterparts. We plotted the isosurface plot of spin density of Fe II HS complex and found the spin is mainly localized on the Fe II .
Structure Determinations and Refinements
Single-crystal X-ray diffraction data were collected at 277 K and 90 K using the SMART and SAINT programs on a Bruker Smart APEX II-CCD X-ray diffractometer equipped with a graphite-monochromated Mo-Kα radiation source (λ = 0.71073 Å). The structures were solved using a direct method and refined by full-matrix least-squares on F 2 in the SHELX program with anisotropic thermal parameters for all non-hydrogen atoms. Hydrogen atoms were added geometrically and refined using the riding model. The supplementary crystallographic data used in this study are as follows: CCDC-1447594 (complex 1 at 277 K) and CCDC-1447595 (complex 1 at 90 K). These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. (3) b, Å 9.1057 (7) 8.8188 (3) c, Å 17.7358 (14) 17.5482 (7) ,  Table S4 . Molar heat capacity at constant pressure for 1 from 2 to 400 K measured by PPMS. M = 1073 g·mol -1 and experimental pressure p = 0.1 MPa a, b . 
